TN 1938, Rhoades (6) described "dotted" (Dt), a maize -*• gene with the unique ability to cause a non-allelic gene (X) to mutate to a dominant state. Since that time, other more or less similar genes have been described in detail (McClintock, 5; Brink, 1; Coe, 2) . Mutation-producing genes that influence aleurone color, pericarp color, plant color, and endosperm characteristics have been identified. Additional examples of gene-induced mutation should continue to appear if critical experiments are designed to recognize them.
Mutator Systems in Maize
Fundamentally, genie mutator systems involve changes that can be represented as:
In the first case, M represents a gene, or gene-like entity, that is non-allelic to A. In the second case, A', the agent that induces mutation, is allelic to the gene that mutates. The latter event has been called gene conversion; the former is an example of a mutable gene system. The frequency of the mutational event in the first case may be highly variable. Mutational products of these events may be identical to those which occur spontaneously, as far as genetic tests can determine, or dissimilar.
Coe (2) Apparently, the B' allele alone is responsible for the alteration, whereas non-allelic elements bring about mutation in Rhoades' dotted case and McClintock's Ac -Ds case. The effect of this gene is non-mendelian; conventional segregation and reappearance of contrasting alleles do not take place in the F 0 or in any succeeding generation.
Genetics of Male Sterility
In maize, full pollen fertility in the presence of the Texas source of cytoplasmic male sterility is conditioned by at least two dominant complementary genes (Duvick, 3), here termed Rf^ and Rf s . Plants with sterile cytoplasm, homozygous for either rf^ or r/ 2 , are male-sterile in the absence of partial restorer genes. Partial restorers appear to constitute a separate system leading to incomplete restoration of fertility. Since recessive rf 3 is rare, only the contrasting alleles Rf^ and rf 1 need be considered in this discussion.
Most corn belt inbreds are of the genotype f/yr/j. The production of double-cross hybrids by use of sterile cytoplasm requires one Rf±Rf 1 inbred if half the plants are to shed pollen and two such inbreds if all plants are to be fertile. Therefore, the primary plant breeding job involved in producing male-fertile double-cross hybrids without detasseling is the development of lines homozygous for the dominant allele Rf r Although the Eckhardt (4) method provides a means of incorporating restorer genes into established inbred lines without testcrossing, the difficulty in distinguishing genotypes under certain environmental conditions often makes the process expensive and time consuming. Moreover, chromatin linked to Rf ± will almost invariably be incorporated into restoring versions of inbreds, thus altering the performance of recovered lines.
